A quantum dot with a single magnetic ion is a perfect model system to investigate spin dynamics of a magnetic ion embedded in semiconductor matrix. In this work we present results of spin dynamics studies of Mn 2+ ion embedded in CdSe quantum dot, performed under modulated excitation of the dot. In particular, the relaxation time of the Mn 2+ ion in high magnetic eld was determined.
Introduction
A quantum dot (QD) with a single magnetic ion is a simple, yet powerful system for investigation of the ion interaction with charge carriers as well as with the semiconductor matrix. So far, CdTe and InAs QDs with single Mn 2+ ions were the only systems on which extensive studies were performed [14] . A problem with other systems of QDs containing magnetic ions was expected quenching of the exciton luminescence caused by the intra-ionic transitions [5] . However, it was recently
shown that such a quenching is negligible in the case of single dopants, even if the intra-ionic transition energy is lower than the exciton energy [6] . This opened the possibility of optical studies of a wide range of new systems on which ioncarriers interaction can be examined.
In this work we investigate one of such systems a CdSe QD with a single Mn 2+ ion. We use the photoluminescence (PL) measurements under modulated excitation [3, 6, 7] to investigate the Mn 2+ spin dynamics. In particular, we determine the spin relaxation time without illumination of the dot in high magnetic eld, as well as the spin depolarization process caused by the photocreated excitons conned in the dot.
In contrast to previous studies involving only one of the Mn 2+ spin states [6] , we obtain the full information on the evolution of the whole PL spectrum of the QD.
This allows not only more detailed analysis of the Mn 2+ spin evolution, but also provides full information on the behaviour of the QD PL background, improving the stability and reliability of the experiment.
Samples and experiment
The sample containing self-assembled CdSe/ZnSe QDs with single Mn power low enough not to disturb the thermalized state (see Fig. 1a ). With increasing excitation power the intensity distribution between the X − lines becomes more equal, indicating depolarization of the Mn 2+ spin. Due to complicated character of the X − Mn 2+ interaction [13] and limited resolution of recorded spectrum the detailed analysis of the X − ne structure is dicult. For simplicity, to estimate the S z we assume that in σ − polarized detection the lowest and the highest energy lines correspond to + 5 / 2 and -5 / 2 Mn 2+ spin state, respectively.
We also assume that the lines in between correspond to states with linearly interpolated value of S z . As shown in Fig. 1a , S z is close to 0 for high excitation power. Under such conditions, the X − PL spectrum evolves after switching the excitation on, which is clearly visible in Fig. 1bd . The measured evolution of S z after dierent lengths of the dark period is shown in Fig. 2a .
The initial S z value plotted vs. the dark period length reects the Mn 2+ relaxation in darkness. As shown in Fig. 2b it follows the exponential decay, giving the Mn 2+ spinlattice relaxation time equal to 11.2 µs. Simultaneously, the S z evolution after switching the excitation on gives information on the depolarization of 
